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[ 0 0 0 1 J 

/■^v-^, MOSFET, DR AM^C^^igf2^^g{C^1-f 
[ 0 0 0 2 ] 

05) ^m^^-'tzi^^^^iy^ii^^^hthxy^^^t^. T^^W. 
{c;j?i;v'yz3>-(poiy — Si) ^m^^^m^. 8 0 

'^mt'^m^^ti'^^m^r \^x 9^1-^5 Pp^j^^^o 

fCo ^<7>SJ^;^g:^ih-r5/ci=^>, S. K a m i y a 

ma et al, lEDM Tech. Dig. (19 

9 1) pp.8 2 7{ci^. T^^#r-^^4^ y v-y 3 V 

^ 7^ v^^S t ^ ^ ^ -^^ /N'^/:^' ^ nr i-^ 

^«r^?'.^i^?^^M^^nor t^.i^ y v-y ^rv^ir^^i^;^ 
-^^^«<7:>ii::^;5^?te< (TDDB) 
[0 0 0 3 ] 

[0 0 0 4 ] ±tl5m^:d^^{b^^^ >fl^r-. ^-fbt^^^c^^/i- 
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-To H 9 ^S^l^li y -^mSElw A/cm2cDB#(7:>±^milSl 

;^iDmjE(Vcrit)r-^ 19 . 1gWl^iagr-^5o 119 J: 19 5 

0 0 °CJL^±coi^ f^r -/i^^^^Jt-r c ^(c J: or y - 

( 0 0 0 5 ] 

xmt<^ >'<^^^. c (7>®^{t:^ /^_h^c^-^t: =r :=! f> 

[0 0 0 6 ] 

v^/u_b{ceit7tcDr y-^mi5?£4#^;a^3f#^;fi. $b 

^^^tor t> y -:^m^5^;&^ti:;^-rsco^p;&c - <^;5^r# 

i'f? [ 0 0 0 7 ] m2co^0^{cj:ixf;i\ g^^ft^v^yt-^xir^ 

^ ^it; ^ >- ^ ^ (c^ * (7> r f^?^^^ 
3i^jfeLr >'(^^^t:c5' >'c?/u<t (7>Si^;:a^^o 

r> A{cj:org§ih^ix. j^t^i^M^^tTo 

xh ^j-^mmtm:k'r^<D^m<'z,tf)^x^^o 

[0 0 0 8 ] 

immm] 

% 1 -^mm 

m 1 {c:fetj's=3f-^^^v.^i^^ v-y =f >^si^2 1± 

J^? (cg^^tiv-y =1 v^2 2, -?:(7:)±fc51tf^6^{c£fz^{c:+S^-r 
^T^wmt LrcoTjf y v-y :=i>^^2 3 a 
r(;07t?y y 3 v^2 3 a J: Stc^-fCv-y 3>'^ 

2 4, @?f[:^:^''^/t'fl^2 5, g^^b^ y -/t'>'^2 6 , ± 

Lrco^ y >^r'v^2 7 ;d^jii^kji^j5jc;^ttri^ 

[0 0 0 9 ] Silk.<ox.o\z.fe^^MzM\\:.^ ^^-9 f\^m-^ 
>^v•^fc^^/^v-^^c*5l^r^:^, ^m^^^ urco^-ft::?^ 
>^/i-M2 5 ^ Jb^ill^<b urco^ y >^v=':^fli2 7 <bo 
r^fcse^b^ y yT=^:^^2 6 ri^S(75r, -r^-mM 

[0010] ^fc, 1^12 (A) ~ (E) (c^^ejco^i^ 

m'^?i<r>% 1 (7:)^:^^'Jtc:oi^ri§I®^#.0s L/^;&^t5t^|B(c 

[ 0 0 1 1 ] H 2 (A) XZ.Tf^'t^ b\Z.. v- y >'S1S 2 

1 .btcffig^fbyfeitci^'fb^^tiiiSc;:^ (cvD) v&(cj:*?g? 

^bv-y :=i>'^2 2 ^8 0 0 nmSSiiJtS^*^, ^ b 

T^W^ ^ ^.^ S y v- y vfl^ 2 3 ^ c V D J: ^? 

3 0 0 nm@S?i0fife-r6o ^ (7>7jf y y =r 2 3 (7><£ 
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[0012] ^fetC, i^V =^>m2 SJbtC h 

tl. (§2 (B) {::/T^i-J: 9{CT^^11(7>7}^ y V-y 
2 3a t^mf^^tl^o 

[0 0 13] ^^{c. ps^^M^^s^^i^r ^-^-r 

112 (c) {c.i^-t-J: 5 {c. y y 3 :^^2 3 a _b{C^ 
[0014] 112 (D) (C.^-rj:5f^, CVD^fCj:i9 
lSt^ST-l^-ft:i5^>':$^/Ufl^2 5^12 n m^^ff^i^fe-r 

[0015] [12 (E ) 9 Mo F5. Mo 

c 1 5. Mo (CO) 5^<7)y — ;?;;^;^^^i^TC vote 

tcj: O^-fH^ y :fy'iym2 6^10 n mfi*M^-f -5. 
[0016] ^(C, ±^mmt 1.x (D^ y y^v='Vll2 7 

^cvvm\z.xK^ 2 0 0 nm^^mm-r^o ^om^y 

:/t^>'I12 7±(c H-^^^ — >'^?f^;^feL (H^-ii: 

[0 0 17] ^/c. ±m<7:>mmmi^^iz,h^^mizx^ 

[0 0 18] v-y =i>m^2 litC^-fbv^y ^^-^2 

2. 4^y v-y =^>'m2 3 a. ^{tv-y =':/fl^2 4, ^>fi: 
^ >^^/i-^2 5 Lfc^. mit'^V y^:^m2 6^ 
m}^-r^:^i[tt\^x\:X. llkco:^m\^X^:L t hxt 
miti^iy<^ /uj^2 5 ±{z:^^<^yi^mX'eU':^^>m^M 

f^'ik. ^mM:^^m^'p 5 0 ox:x5'j^mr :^-/i'^m 
-rsr <jr J: t:)^-fb^ y ^7^'v^2 6 ^ji^/^fjs-r^o 

[0019] ^fz^i^]:^^{Zh. :^^<yi^m^t:i\tCV 

0 O'er- 3 o'j^{^t^<Dr ^^-ji-mm^m-tc t{zXK>m 
it'^>^/i^m2 5 ^(Dmrnt^^ y :/T=^>^;i^^/t::u@^ft: 
^ y 2 6 ^mf^-t^ ty^^o J: 5 :i ^ t>r- 

[ 0 0 2 0 ] r^r-, ^{li^ y :/v^v^(7:)^;S;;fe-v&{co 

y ^v='>m^?f^/^-t-^ z,tt^x^ -So 
[0021] ±i^Lfc^i|im^'J*5j:U^t^^a^?f?{cJ:5 
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:^'(7:>y-:^^^?5tc1#f4^^>^^ll5{C.i^-ro ^ 5 ^^j^l^li 

y-^^m^^j [A/cm2] . m.m^^Mnmz^ii^'t^n, 

jEVg [V] , al^^lUJSCT (T a 205-hMo O+M 

o) . b^^ml^5feWf^*5l^r±^1^1^^^>^^r>' 

irb^^i:^ (T a205-hMoO+W) . Cl^m{l:^>'^ 

/L-^Jitcii:^^ y :/v'>'r*J::ti5m@^jF0i*Lfc^ # (t 

a205+Mo) . d l^ia^ie^^^^V^^^^y' V<t L^Actt^ 
(Ta205-hW) co-^rn^'no^^z-^v-^tc^otj- 

m/£r*0 y — ^mi$^l^ti;tJP;d^^^^>3=?>^ix5/!>^ y— ^ 

t?;*^6o ^fc. hX7T^^ti^Xo\z}:M'm.mWfA^^^ 

t^m^x^^m't\^±.\^x'^^ . ^(oM^wmxhWimi 

[0 0 2 2 ] ^-r% ±^^@?F^;5^^;mo®i^x^{c:|ol^ 

X'Z^mt-^^^^i^^Mm^m'^\^X . H 5 tCTj^L/t a — 
d c7:)'^^^'no^-y/-^v'^f^M^;^f;^^H^^. 8 00 

20 netc^-r, ii6^'j^$ij^ y— ^m^j^j [a/ciii2] , m, 

Wl^±^m^^;[lD1^ffiV g [V] r-^6o 116;?f^b, a 

{^8 0 o'cor-— /t-M^^fc j;or ^ ib(c y — ^m^;^)^ 

^(7)a^^^^#bn. b:feJ:tJ^dl^ y-:^'m^5^;if^ti:;k:LT 

<h ^mf^^^ o {c ff^fijt ^ /c ^ r- ^ 6 ^ # X. b 6 o 

[0 0 2 3 ] z.<Dz.tt^h. m^it^ev-yfi^t^mt^^y 
<^/i't±.^mmt<r>m^zJfm^ixXi^^z.t tcj: 19 ^^-r 

\z±Mmm^'^vy'^>'xm}^-r^:z.ti,z.j:^ , wiLm 

>t i^xhmm<7:>i^Wztmhtixi^ho 
[0 0 2 4 ] m2mMm 
40 ti3i^. z.(D^m(D%2(r:>'mmm\z.x^^^^^-y^<Dm 

y =^ VSS2 ijbtcg^'ftiv'y ^^^2 2, ^co±{c5itR 
^^{cT^mil^ ltot}^ y'v- y =1 >P2 3 a tmf^^ 
::o7j?y v-y ='>'i^2 3 a J: ^t^^-ftv-y =f 

^^^2 4, ^^t::^>':^^/^fl^2 5 , 3 - r> 3 

6. ±^mi^i: Lr(7>m'ft:^^>^^3 7d^jii^?]0j5j£^n 

[0 0 2 5 ] Jt^jKDj: ^tCjF^^^nfc^Sr^/^v-^fCl^ol^ 

"T-^i^mzi t<om:L^j;t^^^±mt x^xmit^y/^^^:^^ 
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[0 0 2 6 ] tfz. m4 (A) ~ (E) {^;^^m<^mm 

^f}^. 114 (D) {z.7T^^ti^mi\i<^:y<^^i^m2 5<Djfm 
[0 0 2 7 ] 114 (E) \z7T:-rxo\z. mt^i^^^i^m 

2 5±tCC VDfetci; 0 . Msm^ 

0 nmgffiji^^-r^o :i(7)<b ^^1^5 Z r 

(t*-OC4H9) 4^U«02^;65#;t ^tl. g^i^S 6 0 

[0 0 2 8] m^. }L^mmt \.xmit^^ 7 ^ 

C VD^tCi: 19 2 0 0 nmaffiff^i^c'r^o SlSIJfe^'J^ 

mm^z^mt^^'^mz 7, ®e>fi::^^>^y^^2 ss^t^i^ii: 
[0 0 2 9 ] }LU<7:>'mmm^^mz.^:^m^(D^\^^iy'^ 

- r> A^3 6 ^ffJjS-r^l^tC. :^y^y^Wi\Z.X^Z>;l^^ 
-C>Afll^Ji^fifeL/c#. 5 0 0°CT- 

[0 0 3 0 ] iiiz!!Lfcm2|im^ij:^3j:U?t^^^StfjTf^J:^ 

±^m^iji^/^Li:^ (i^t^^^nttj) ^x.ximm^:^^m 

cm2] . «ttliJi^m^^:^JDm/EV g [V] , a (Ta2 
054- Z r 02-f T i N) l:im2|||fe^'JO:^-y/^v'^, b 
(T a205+ Z r 02+T i N) \t di \Z.m^m^m\^f:L 
%i<r>^-r -^^iy^ . c (Ta205+TiN) lit^^t^SMfTD 
^^^^iy^. d (Ta 205+TiN) 1^ c fC^M^^ffi 

[0 0 3 1 ] mSl^i^ECT 
^^i^^MO SFET (Metal Oxide Se 
miconductor Field Effect 
Transistor) (D¥— h gg-ft^^tCi®^ Lfc^'J^ 
m 8 {C.T^-To 

[0 0 3 2 1 4^igt^$g1S4 1 <D^®^^{C^-Y^./U^Jgc 
4 3;d^?f0^^ix, ^-Y^vu^igc4 3 (TDMllOfc^M^^fe 

[0 0 3 3 ] Jej(.±COj: 9{C. ;^^P^(D:ir-r''^V'^^^MO 
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r ^n^o Mos FET^l^^^a-^l:t-6«'B^, tt 

mi-fbco^sr-fc^o, 1 5 msigcoy- 

^J^r*3 nmJt^TTM^ h U V'^tcj: "9 y — ^^v5^c;d^ 
ti:^LrL^l\ MO S F ET^ LTI|ij>f^b?:^< /^oT 
L^Po Z.<Dt^}h. *:^0J$rMO S F E Tcoy— K^-fb 

W^ft:Lr t y '-^mis^±i;^*7D/^t^Mo s f e t ^/^ 

^^c. 0. 1 5 ju mJ£i._bc7>y— h||;tl^&(7:)MO S 

^^-Y :x^>^^Oi^:^iSffi:6^^l^i^^cr>MO S F E T^^ 
[0 0 3 4 ] 

[ 0 0 3 5] ^/cm2C0^P^O^>fl:^>'^y^^^^l^/c 

(c^^ft: v^/i- ^ ^ 0 A ^ nri ^ ^ . i^i^^M^ 

[llDio^m^^ms^] 

30 Hr-^^o 

[1121 ® 1 ^JSWt^ J:6=^-v/•^v'^(7:)MitX^^^-r 
[114] %2n^m\z.x,^^^^<iy^<r>'m.'^:LU^7v^-r 

^®llr^6o 

[US] m 1 ^^{E^'Jto^Y/^v'c^^cTp y -^mi5ieWtt^;^ 

[He] m\%um<o^^^^-y^<D^)-^n.mm^^^ 
40 -fmxh^. 

[117] m2%mm(o^^y^i>''^ <D^) -^m.'m^\^^7f^ 
-tmxh^o 

[US] 1^ 3 ^ife^'J(7:>MO S F E Tco^iit^r^-r^ffiH 

2 1 : v^y ^ ^-S^ 
2 2 : @?{Lv^y ^'^^ 

50 2 3 : y V- y 
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